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[17,2,3,29] 9 5 weighted homogeneous polynomial
(0.2) simple K3 singularity 2 simple euiptic singularity [20]
“Gorenstein purely elliptic singularity of type
$(\theta,2)$ purely $e\mathbb{I}iptic$ type (0.2)
Mixed Hodge Structure Hodge type $\circ$ [ $7.8$ , A $;/\#$ ]
weight
1
$x^{4}+y^{4}+z^{4}+w^{4}+\lambda x^{2}y^{2}z^{2}w^{2}=0$ $\lambda\neq 0$
$x^{2}+y^{\}+z^{7}+w^{42}+\lambda yz^{5}w^{40}=0$ $\lambda\neq 0$
simple K$ singularities hypersurface simple
K3 singularity $\{f=0\}$












$(A, m)$ : $d$-dimensional Noether local ring over a field $k$ ,
$F=\{F^{k}\}_{k\geq 0}$ : a filtration of ideals as follows ;
$(F^{0}=A\supset F^{1}=m,$ $F^{k}\supset F^{k+1},$ $F^{k}.F^{j}\subset F^{k+j}$ ,
$R=\oplus\iota\geq 0F^{l}.T^{l}\subset A[T]$ is a finitely generated $A$ -algebra, where $T$ is an indeter-
minate.
There is an integer $N>0$ with $(.F^{N})^{m}=F^{Nm}$ for $m\geq 0$ .
$F^{N}$ : $m$ -primary )
$c_{+}=\oplus\iota\geq\iota^{F^{l}}/F^{I+1}$ $G$ homogeneous maximal ideal
: $(A, m)$ multiplicity $e(m, A)$ $gr_{F}A=G=\oplus_{k\geq 0}F^{k}/F^{k+1}$ multiplicity
$e(G_{+}, G)$ $G$
Theorem A[22]. Let the, situation $be$ as above. Further we assume that $A$ is analyti-
cdly unramified and that $k$ is an infini$te$ field. Let a system ofelements $x_{1},$ $\ldots$ , $x$ . $\in G+$
$be$ a minimal Aomogeneous generator system $ofG+with$ degx $1\leq degz_{2}\leq$ ... $\leq degx$ .
withs $\geq d=\dim A=\dim$ G. Then we have th$e$ following
(1)
$(degx) \lim_{\lambdaarrow 1}(1-\lambda)^{d}P(G, \lambda)$
$\leq(i)e(m, A)$
$\leq e(G_{+}, G)\leq(::)(degx_{\ell})^{d}\lim_{\lambdaarrow 1}(1-\lambda)^{d}P(G, \lambda)$ .
where $P(G, \lambda)=\sum_{h\geq 0}l(\dot{G}_{k})\lambda^{k}\in Z[[\lambda]]$ .
(2) ff the equality holds in (i), then $e(m, A)=e(G_{+}, G)$ and there $is$ a parameter
system $y_{1}$ , ... , $y_{d}$ of A whose initial form gives a homogeneous parameter system
in$(y_{1}),$ $in(y_{d})ofG$ such that $\deg in(y_{i})=degx$: for $i=1,$ $\ldots$ , $d$ .
$(S)$ If the equality holds in (ii) and $G$ is normal with (degx1, ... , degz,) $=1$ , then




(0.4) $K3$ canonicafil filtration (0.2)
(0.3) $(W=Spec(A), w=V(m))$ simple K3 singularity
, $\phi$ : $\overline{X}arrow W$ resolution of singularity Minimal model
$\oplus_{k\geq 0}\phi_{*}(\omega_{\tilde{X}}^{\Phi h})$ $O_{W}-algebra$
$X=Proj(\oplus_{h\geq 0}\phi_{*}(\omega_{\tilde{X}}^{\otimes k}))arrow^{\psi}W$
canonical singularity partial resolution
$F^{k}\cong\psi_{*}(\omega_{\tilde{X}}^{\otimes k})arrow\psi_{*}(\omega_{\tilde{X}^{k}}^{e})^{**}=(\omega_{W}^{[h]})\cong A$
ideal filtration canonical filtration
$F=\{F^{k}\}_{k\geq 0}$ Theorem A $\oplus_{k\geq 0}F^{k}/F^{k+1}=$
$G$ normal Demazure $\psi^{-1}(w)=E$ rational
double points K$ surface $O_{B}(D)\cong O_{X}(1)/O_{X}(2)$
Weil divisor
$G=\oplus_{k\geq 0}F^{k}/F^{k+1}=R(E, D)=\oplus_{k\geq 0}H^{0}(E, O_{B}(kD))T^{k}$
([7,8,9] [21]) $G+=(x_{1}$ , ... , $x.)$ with degx $1\leq$ ... $\leq$ degz,
$(degx_{1} , degx_{\iota})=1$
Theorem $B$ [2$]. $(W,w)$ simple $K3$ singularity $ofe(m, A)=2$ ,2 $F=$
$\{F^{k}\}_{k\geq 0}$ canonic$aI$ ffitration on $W$ $e(G+, G)=e(m, A)=2$
(0.5) $G$ Gorenstein normal domain. $e(G_{+}, G)\leq 3$ $G$
hypersurface $G$ $G=C[x, y, z, w]/g$ weighted homogeneous
polynomial $Spec(G)-V(G_{+})$ 3 rational singularity
$g$ Newton $\Gamma(g)\subset C^{4}$ dimr$(g)=3$ (1, 1, 1, 1) $\Gamma(g)$
(\S 5 of [22]) $z,$ $y,$ $z,$ $w\in G$ initial form
$m\subset A=O_{W,w}$ $X,$ $Y,$ $Z,$ $W\in m$ $(X, Y, Z, W)=m$
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$A^{\wedge}=C\{X, Y, Z, W\}/f$ $X,$ $Y,$ $Z,$ $W$ weight monomial
weight filtration ( monomial filtration ) $F=\{F^{k}\}_{k\geq 0}$ (
$A^{\wedge}$ induce ) $in_{F}f=g$ $\{f=0\}=$
$W$ not rational singularity analytic (X, $Y,$ $Z,$ $W$)
M. Reid [17]
Conjecture (M. Reid [17]). Let $\{f=0\}\subset(C^{d+1},0)$ be an isolated d-dimensional
hypersurface singularity. If th$e$ condition $a(gr_{F}(A))\leq-1$ is satisfied for any monomial
filtration $FofA=C\{x\}/(f)$ for any coordinate system $x_{1},$ $\ldots$ $x_{d+1}$ , then $\{f=0\}$ is
a rational singularity.
Reid
hypersurface simple K3 singularity canonical filtration monomial
filtration (Corollary (4.15)[21])
(0.6) Theorem A Theorem $B$
Theorem $C$ [23]. $E$ $KS$ surface With $ra$tion$aJ$ double points &L $D$ &ample
$\mathbb{Q}$ -Cartier integral Weil divisor . $G=R(E, D),$ $G+=(x_{1}, \ldots , ae_{\ell})$ degz $1\leq$ ... $\leq degz$ ,
degz $1\cdot degx_{2}.degx_{\}.D^{2}\geq 2$ .
K3 2 $3$ $4$ 3 4 Reid
(0.2) 3 \S 2
$3\geq degx_{1}.degx_{2}.degx_{\}.D^{2}\geq 2$ normal polarized K$ surface Riemann-
Roch formula data list
2 K$ canonical model polarized K3 surface $(E, D)$
$(0,4)$ $G=R(E, D)$ Theorem A (2) $y_{1},$ $y_{2},$ y$






discrete parameter system $y_{1},$ $y_{2},$ y$
\S 2 \S 1
3
\S 1. Higher dimensional analogy of Laufer’s theorem.
(1.1) \S 1[22] [15, 17, 5]
divisor intersection
(1.2) $d$ local ring $(A, m)$ effective Q-Cartier divisor $W_{1}$ ... $W_{d}$
$A(-r_{i}W:)=t;A$ , $r_{i}\in Z$ , with $r_{i}>0$ , $t;\in m\subset A$
$W_{1}\cap$ ... $\cap W_{d}=\{V(m)\}$ $(t_{1}, \ldots t_{d})$ a
parameter system of $A$ $\circ$ $\frac{e((t_{1},,.\cdot..\cdot..’ t_{d}),A)}{r_{1}r_{d}}$ Lech $s$ Lemma
(Theorem 14.12 [13]) $(tr)’\ell$
$I(W_{1} W_{d}, A)$
$Deffi_{1}ition(1.2.1)_{1}$ .
$I(W_{1} ... W_{d}, A)= \frac{e((t_{1},...\cdot..’ t_{d}),A)}{r_{1}.r_{d}}$
H.Laufer 2 [12]
Theorem (1.3). Let $(W, w)$ be a normal d-dimensional singularity and
$(x_{1}, x_{d})$ a parameter system $ofO_{W,w}$ . Let $\psi$ : $Xarrow W$ be a projective modification
with normal $X$ and $E=\psi^{-1}(w)$ . We write $div_{X}(x_{i}O_{X})$ by
$div_{X}(x_{i}O_{X})=D(x:O_{W}, \psi)+W_{r:},\psi$ $i=1,$ $\ldots,d$ ,
where $W_{x:},\psi$ is th$e$ strict transform $of\{x;=0\}$ and $D(ae$: is th $e$ part of $E$ . We
assume that the divisor $W_{a_{*}}.,\psi$ is $Q$ -Cartier for $i=l,$ $\ldots d$ .
5
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If $W_{x_{1},\psi}\cap$ $\cap W_{x_{d}},\psi$ is a discrete set on $E$ , we have the relation
$e((x_{1}, \ldots, x_{d}), O_{W,w})=(-1)^{d+1}D(x_{1}O_{W}, \psi)\ldots D(x_{d}O_{W},\psi)$
$+ \sum_{P\in W_{1}.g\cap..!1W_{d}.\gamma}.I(W_{g_{1\prime}}\psi W_{\sim i},\psi, O_{X,p})$
.




$(1.4.1)Step1$ . $W_{x_{1}},\psi\cap$ ... $\cap W_{a_{d}},\psi$
$(x_{1}$ , ... , $x_{d}).O_{X}$ $1_{0\mathbb{C}a}u_{y}$ principal $X$ ef ctive divisor $D$
$(x_{1} , x_{d}).O_{X}=O_{X}(-D)$ C.P. Ramanujan [15] (Theorem 1 [22])
$e((x_{1} , x_{d}),$ $O_{W}$ ) $=(-1)^{d+1}.D^{d}$ $D((x;), \psi)=D+E_{i}$ $(i=1,$ $d$
$)$ , $E_{1}\cap$ ... $\cap E_{d}$ $D((x:), \psi)+W_{l}:,\psi=div(x_{i}O_{X})$
$E=\psi^{-1}(w)$ principal divisor $(i=1, \ldots, d)$
$E_{1}.D((x_{2}), \psi)$ . $\ldots.D((x_{d}), \psi)=(-1)^{d-1}E_{1}.W_{x_{2},\psi}$ . $\ldots.W_{x_{d}},\psi$ .
$E_{1}\cap W_{x_{2}},\psi\cap\ldots\cap W_{x_{d}},\psi$ $Q\in$
$E_{1}\cap W_{l_{2}},\psi\cap\ldots\cap\acute{W}_{x_{d}},\psi$ $\sim 1\in m_{Q}O_{X}(-D)$ $x:\in m_{Q}.O_{X}(-D((x_{i}), \psi))\subset$
$m_{Q}.O_{X}(-D)$ ($i=2$ , ... d) $(\sim 1, \sim d)Ox=O_{X}(-D)$
$E_{1}.D((x_{2}), \psi)$ . $\ldots.D((x_{d}), \psi)=0$ .
$E_{1}..\cdots.E:.D((x:+1),\psi)$ . $\ldots.D((x_{d}),\psi)=0$
( $i=1$ , ... d-l)
$D^{d}=(D((x_{1}), \psi)-E_{1})$ . $\ldots.(D((x_{d}), \psi)-E_{d})$
$=D((ae_{1}),\dot{\psi})$ . $\ldots.D((x_{d}),\psi)$ .
$(x_{1}$ , ... $x_{d}).Ox$ $1_{oCa}u_{y}$ princip birational morphism
$\sigma$ : $Marrow X$ $(x_{1}$ , ... , $x_{d}).O_{M}$ local principal $\varphi=\sigma\cdot\psi$
6
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$M$ divisor $F_{i}$ $D((ae_{i}), \varphi)=\sigma^{-1}(D((x_{i}), \psi))$ $+$
$\sigma^{-1}(W_{l}:,\psi)=F_{i}$ $+$ $W_{x\varphi}:$, for $(i=1, d)$ $W_{x_{1}},\psi\cap\ldots\cap W_{x_{d}},\psi$
F ... $\cap F_{d}$
$\sigma^{-1}(D(x_{1}), \psi)).F_{2}$ . $\ldots F_{d}=\sigma^{-1}(div(x_{1}.O_{X})-Wae_{1},\psi).F_{2}$ . $\ldots F_{d}$
$=div(x_{1}.O_{M}).F_{2}$ . $\ldots F_{d}-\sigma^{-1}(W_{x_{1},\psi}).F_{2}$ . $\ldots F_{d}$ .
$x:.O_{M}$ $\varphi^{-1}(w)$ principal $div(x_{1}.O_{M}).F_{2}$ . ... $F_{d}=0$
$W_{x_{1}},\psi\cap\ldots\cap W_{x_{t}},\psi$ $\sigma^{-1}(W_{l_{1}},\psi)\cap F_{2}\cap\ldots\cap F_{d}$
$\sigma^{-1}(D((x_{1}), \psi)).F_{2}$ . $\ldots.F_{d}=0$ .
$\sigma^{-1}(D((x_{1}), \psi))$ . $\ldots.\sigma^{-1}(D((x_{i}), \psi))^{p_{:+1}}$ . $\ldots.F_{d}=0$ for $i=1,$ $d-1$ .
$D((x_{1}), \varphi)$ . $\ldots.D((x_{d}), \varphi)=(\sigma^{-1}(D((x_{1}), \psi))+F_{1})\ldots(\sigma^{-1}(D((x_{d}), \psi))+F_{d})$
$=\sigma^{-1}(D((x_{1}), \psi))$ . $\ldots.\sigma^{-1}(D((x_{d}), \psi))$
$=D((x_{1}),\psi)$ . $\ldots.D((x_{d}),\psi)$ .
(1.4.2) in the general case. birational morphism $\sigma$ : $Marrow X$
$(x_{1}$ , ... , $x_{d}).O_{M}$ local principal $\varphi=\sigma\cdot\psi$ $M$ divisor $F_{i}$
$D((x_{i}), \varphi)=\sigma^{-1}(D((x_{i}),\psi))$ $+p_{:}$
$e((x_{1}, \ldots, ae_{d}), O_{W,w})=(-1)^{d+1}D(x_{1}O_{W}, \varphi)\ldots D(x_{d}O_{W}, \varphi)$ .
,
$D((x_{1}), \varphi)$ . $\ldots.D((x_{d}), \varphi)$
$=(\sigma^{-1}(D((x_{1}), \psi))+F_{1})\ldots(\sigma^{-1}(D((x_{d}), \psi))+F_{d})$
$=(\sigma^{-1}(D((x_{1}), \psi))+\sigma^{-1}(W_{x_{!\prime}\psi})-W_{x_{1},\varphi})$
. ... $(\sigma^{-1}(D((x_{d}), \psi))+\sigma^{-1}(W_{x_{1\prime}\psi})-Wae_{1\prime}\varphi)$
$=D((x_{1}), \psi)$ . $\ldots.D((x_{d}), \psi)$
$+ \sum_{:=1}^{d}\sigma^{-1}(D((x_{1}),\psi))$ . $\ldots.\sigma^{-1}(D((x_{i-1}), \psi))(\sigma^{-1}(W_{x:\prime\psi})-W_{l_{i,\varphi}})$




divisor locally principal $\_{i}.O_{M}=\sigma^{-1}(D(x:, \psi))$
$+\sigma^{-1}(Wae:,\psi)$ $\varphi^{-1}(w)$ principal
$\sigma^{-1}(D((x_{1}), \psi))$ . $\ldots.\sigma^{-1}(D((x_{i-1}),\psi))(\sigma^{-1}(W_{a:,\psi})-W_{\sim:\prime\varphi})$
$\sigma^{-1}(D((x:+1), \psi))$ . $\ldots.\sigma^{-1}(D((x_{d}), \psi))$
$=(-1)^{d-1}\sigma^{-1}(W_{x_{1},\psi})$ . $\ldots.\sigma^{-1}(W_{x:-1}.’\psi)(\sigma^{-1}(Wae:,\psi)-W_{x\varphi}:,)$
$\sigma^{-1}(W_{x:+1},\psi)$ . $\ldots.\sigma^{-1}(Wae_{d},\psi)$ .
$S\tau\iota pp\sigma^{-1}(W_{l_{1}},\psi)\cap\ldots\cap Supp\sigma^{-1}(W_{x:-1},\psi)\cap S\tau\iota pp(\sigma^{-1}(Wae:,\psi)-Wae:,\varphi)$
$\cap Supp\sigma^{-1}(Wae:+1,\psi)\cap\ldots\cap S\prime upp\sigma^{-1}(W_{x_{d},\psi})$
$\subset\sigma^{-1}(S\tau\iota ppW_{x_{1}},\psi\cap\cdots\cap SuppW_{x_{d\prime}\psi})$.
$SuppW_{x_{1}},\psi\cap\cdots\cap SuppWae\iota,\psi$ discrete $\sigma^{-1}(W_{i\psi}:,)$ trivial
in M. zero
$D((x_{1}),\psi)$ . $\ldots.D((x_{d}),\psi)$ and
$(\sigma^{-1}(W_{l_{1}},\psi)-W_{x_{1},\varphi})$ . $\ldots(\sigma^{-1}(W_{x_{f,}\psi})-W_{xg,\varphi})$ .
$W_{g_{1}\varphi}\cap\ldots\cap W_{x_{d},\varphi}$ (1.4.1)
$p \in W_{1}.\cap..\cap W_{d}\sum_{rv}...(-1)^{d+1}I(W_{x_{1}},\psi W_{l_{d}},\psi’ O_{X,p})$
QED.
(1.5) 8 $R=R(E, D)$ normal d-dimensional graded ring with Demazure’s descrip-
tion Spec$(R)$ $V(R_{+})$ filtered blowing up




Lemuna (1.6). (I) Let $x_{1}$ , ... , $x_{d}\in R$ be a parameter system at $R_{R_{+}}$ . Suppose
$x_{1}$ , $x$, with $r\leq d$ be Aomogeneous elements. Then we A$ave\dim W_{x_{1}},\psi\cap\cdots\cap W_{x_{d}},\psi\leq$
$d-r-1$ in $C(E, D)$ . Hence in the case $r\geq d-1.’ W_{x_{1}},\psi\cap\ldots\cap W_{x_{l}},\psi$ is discrete.
(2) $IfR$ is a hypersurface and $R_{0}$ is an infinite field, $we$ can $\epsilon A$oose a reduction $x_{1},$ $\ldots$ , $x_{d}$
$\in R+oft1ne$ maximaI ideal such that $W_{x_{1}},\psi\cap\ldots\cap W_{ld},\psi$ is at most one point.
Proof. (1) $x_{1}$ , ... $x$, $R$ homogeneous elements
$\Psi$
$Earrow$ $C(X, D)$ $arrow$ $W=Spec(R)$
(161) $\searrow$ $\downarrow\pi$
$E=P\prime roj(R)$
$B$ $W_{x_{1}},\psi\cap$ ... $\cap W_{g_{l}},\psi\cap E$ $Wae:,\psi,$ $1\leq i\leq r$ $k^{*}-st$able
$\pi^{-1}(B)\subset W_{g_{1}},\psi\cap\ldots\cap W_{l},,\psi$ $\dim\pi^{-1}(B)=\dim B+1$ . $x_{1},$ $\approx d$
$R_{R_{+}}t^{\vee}\llcorner$ parameter system , $\dim\dot{W}_{l_{1}},\psi\cap$ ... $\cap W_{l},,\psi=d-r$ in $C(E, D)$ .
(2) $R=k[x_{1}, \ldots , x_{d+1}]/f$ with a minimal homogeneous generator system
$x_{1}$ , ... , $x$ . $\in R+such$ that degx $1\leq degx_{2}\leq$ ... $\leq degx_{d+1}$
Proj $(R/(x_{1} , x_{d}))\subset E\cap Proj(k[x_{1}, ..., x_{d+1}](z_{1} , z_{d}))$
$[22](4.1)$ parameter
Remark (1.7). Let the situation be as in (1.5). Then the following relation$s$ hold.
(1) $D^{d-1}=(-1)^{d+1}E^{d}= \lim_{\lambdaarrow 1}(1-\lambda)^{d}P(R, \lambda)$
where $P(R, \lambda)=\sum_{k\geq 0}l(R_{k})\lambda^{k}\in Z[[\lambda]]$ , with $d=\dim R$ .
(2) $Hx_{1},$ $\ldots$ $x_{d}\in R$ is a homogeneous parameter system, then
$e((x_{1}, ... \_{d}),$ $R$ ) $=(-1)^{d+1}( \prod_{i=1}^{d}degx_{i})E^{d}$ .
Here $E^{d}$ is the intersection $mul$tiplicity in $C=C(E, D)$ .
\S 2. The baskets of singularities for $(E, D)$ with $q_{1}q_{2}q_{3}D^{2}\leq 3$ .
9
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(2.1) [23] Theorem $C$
Riemann-Roch formula
$\circ$ singularity Riemann-Roch formula
J. Giraud[4], M. Reid [19] Reid
$E$ projective surface with at worst rational double points
$D$ Weil divisor on $E$ $D$ Q-Cartier the intersection
numbers $D^{2},$ $K_{B}D\in Q$
Theorem (see Theorem (9.1)[19]). There is a formula
$\chi(E, O_{B}(D))=\chi(O_{B})+\frac{1}{2}(D^{2}-DK_{B})+\sum_{Q}c_{Q}(D)$
where $c_{Q}(D)=c_{Q}(O_{B}(D))\in Q$ is a contribution due to th$e$ singularity $ofO_{B}(D)$ at $Q$
, depending only on the locaI analytic type of $Q\in E$ and $D$ ; the sum takes place over
the singularities of $D$ (th$e$ points $Q\in E$ at which $D$ is not Cartier).
(II) $HP\in E$ and $D$ is a cyclic quotient singularity of type $i( \frac{1}{\prime}(1, -1))$ then
$c_{P}(D)=- \frac{i(r-i)}{2r}$ .
(III) For $e$very ration$aI$ double singularity$\cdot$ $Q\in E$ and Weil divisor $D$ on $E$ , there exists
a basket ofpoints $of$ { $P_{a}\in E_{\alpha}$ an$dD$. } of type $i_{\alpha}( \frac{1}{r_{\alpha}}(1, -1))$ and with $i_{\alpha}$ coprime
to $r_{\alpha}$ , such that
$c_{Q}(D)= \sum_{\alpha}c_{P_{\alpha}}(D_{\alpha})=-\sum_{a}\frac{i_{\alpha}(r_{\alpha}-i_{\alpha})}{2r_{\alpha}}$ .
rational double points the Riemann-Roch
formula singularities rational singularity of type $A_{\alpha}-1$
$D$ $C^{\ovalbox{\tt\small REJECT}}(A_{\alpha}-1)\cong Z/r_{\alpha}.Z$ polarization $i_{\alpha}\in\{1, ..., r_{a}-1\}$
, $2i_{\alpha}\leq r_{\alpha}$
(2.2) $(E, D)$ (0.4) rational double points K3 $E$
Weil divisor $D$ (2.1) Riemann-Roch
polarization data
$\{A_{\alpha^{-1}}, cl(D_{a})=i_{\alpha}, (2i_{a}\leq r_{\alpha}) ;\alpha=1, ..., N\}$ .
10
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the basket of singularities of $(E, D)$
$b_{m}=dimH^{0}(E, O_{B}(mD))$ $(m\in Z)$ .
Kawamata’s vanishing theorem
$b_{m}= \frac{m^{2}D^{2}}{2}+2+c_{Q}(mD)$ for $m\geq 1$ .
$m=1,2$
(2.2.1) $D^{2}=2(b_{1}-2)+ \sum_{\alpha=1}^{N}\frac{i_{\alpha}(r_{\alpha}-i_{\alpha})}{r_{\alpha}}$
(2.2.2) $b_{2}=4b_{1}-6+ \sum_{\alpha=1}^{N}i_{\alpha}$ .
[23] $f_{}^{arrow}q_{1}q_{2}q_{S}D^{2}\leq 2$ { $D^{2}$ , the basket}
$q_{1}q_{2}qsD^{2}$ \leq $ data list Example Fletcher
list[2,3,29]
The case of $b_{1}=\dim_{C}H^{0}(B, O_{B}(D))=0$.
The case of $b_{1}=b_{l}=0$ .
4 $1$
128
The case of $b_{1}=0,b_{l}=1$ .
$l2$
129
The case of $b_{1}=0,b,$ $=2$ .
13
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The case of $b_{1}=dimc^{ff^{0}(B,O_{B}(D))=1}$ .
The case of $b_{1}=b,$ $=1$ .





The case of $b_{1}=\dim_{C}H^{0}(B, O_{B}(D))=2$ .
1
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The case of $b_{1}=\dim_{C}H^{0}(B, O_{B}(D))=$ .
$b\eta\alpha 7_{\llcorner}^{\neg}$ , $\acute{D}^{L}--2$ $\prime 9^{\backslash }$
, $\in$ ‘ $\triangleleft\rho t\triangleleft-\backslash \ovalbox{\tt\small REJECT}$ $K_{\vee}3$
$\backslash \underline{\theta]}$ ‘
PC $i_{\sim}t$ 3) $\supseteq$ $\chi_{\mathcal{L}}$
$\backslash C_{-}r_{\wedge^{\backslash })}j$ $-\neg\neg\sim$
$1^{\prime_{\vee}}\nearrow_{\backslash ^{\hat{\prime}}}\prime XA\{3$ ,
L : ‘) $l_{-\prime}^{\neg}4_{\nu)}’\iota$ $i^{\sim}\nearrow^{\iota}$ A $arrow 3$ ,
1 $arrow\psi_{-3}\nearrow k\eta$ ) $7$ 3 $n^{\backslash }\mathcal{E}^{\backslash }\hslash\dot{\Delta}$ $i^{1^{\backslash \backslash }}$,
(1). $e\grave{[}v\uparrow\cdot h$) $\overline{-}2$ $\in*r\underline{\prime}3$ $S^{\mathfrak{l}},\nu\sim\phi k3$
$\sigma,\uparrow M_{1^{\vee}}^{-\int}d$) $ca\prime mt^{\}}-$
$\mathcal{M}^{1}$ $\prime \mathscr{U}\vee dpR$ $t^{\prime_{arrow}}$ a $s^{\backslash }n\star t3$ , [ $\tau-$ . $o$) $l_{-}’\sigma\uparrow\backslash T\iota a$ , $Z_{c}i_{a}.f_{3}|\mathcal{F}arrow-2$
$1^{\succ-}\backslash - c\not\in\cdot\cdot rarrow$ . $\ovalbox{\tt\small REJECT}_{r\eta^{\underline{P}}\eta}||m\mu_{-}\ovalbox{\tt\small REJECT}^{\hslash}\triangleleft’\cdot/$




$ek\propto il_{\backslash ^{\backslash }\sigma}\sim T_{9}\not\subset\cdot z$ , ‘ $\dotplus^{\sim}\hat{7}$ $4\not\simeq r^{\backslash }$ $1^{\varpi^{-}}\theta/$
$J’\overline{7}\gamma_{\theta}’$ [ $F_{\tau}l$)) $\dot{\tau}^{r}\hslash 3.\eta\backslash C\dot{A}_{\check{\prime}}\sigma Z_{\llcorner}3\Lambda^{\backslash }?$ $($ $E\delta^{c}\{\xi r_{7}\vee.g_{Z\emptyset\theta}$
$\Psi_{T^{f\prime}}\mathscr{C}\sigma_{\supset}$




$\tilde{7}\mathfrak{l}^{g}\lambda^{\text{ }}\hslash bS_{e}$ )
(Z) \S = $3^{r_{F}A=R}$ ( $F_{\iota}D\rangle$ $\theta^{\wedge}\neq_{t|g\tilde{r_{E}}\succeq\tau_{d^{\triangleright}}}dZP5\sim$ . C1-6) [$\iota_{-}$)
$\tau_{h}^{-\gamma_{L}^{\backslash \mu}\eta_{3}}\hslash^{C^{\backslash }}$
$\ovalbox{\tt\small REJECT}_{-}$, $L_{f^{\sim}}^{f_{\llcorner}}a$ $l_{S}^{-}+\sigma$) $.\overline{\circ}5$ , \langle $/-\zeta_{\backslash }$ ) $(\simeq)\hslash^{i}’ k^{\backslash }$ }
’
$s_{A^{\backslash }b^{\wedge\wedge}>}n)$ a $*\iota|r_{\Xi^{)}-7^{\backslash \backslash }\not\in}$ $s4\backslash$ ?
(3). $\mathfrak{G}^{\iota}\vee\ovalbox{\tt\small REJECT}^{\backslash }$ .\mbox{\boldmath $\tau$} $\iota(3.t_{\overline{7}}\gamma_{A}’ (T^{-}, b)$ .
( $\zeta_{7}=J^{r}c\oint$ 1‘\sim \iota -L\acute t , $[\ulcorner’|\supset$ ) $g\sqrt flz^{c}$ $z_{c}\neg$ ) $\ovalbox{\tt\small REJECT}@$ ) . $t’arrow$
$\backslash \backslash ^{r}7$ , $\overline{\perp}\zeta$wl, .W7 $A$ ) . $\underline{\zeta}\zeta_{\iota}$ ) $\eta$ $r_{\tilde{2}}$




M.Reid , A.N.Fletcher ,
evidence Riemann-Roch
\S 2 list UBasic 86
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